Distress tolerance,
D istress tolerance can be defined as an individual's ability to tolerate negative, aversive, or uncomfortable emotional states, such as anxiety, fear, disgust, depression, sadness, and anger (Simons and Gaher 2005; Marshall-Berenz et al. 2010) . The concept of distress tolerance is relevant and crucial to oral health care generally, given that dental patients' treatments include procedures that sometimes are lengthy (e.g., scaling and root planing), uncomfortable (e.g., endodontic treatments), and even painful (e.g., extractions involving gingival inflammation).
Components of distress tolerance include appraising distressing emotions as unacceptable, being overly distracted by distress, a tendency to regulate feelings of distress via emotional avoidance, and generally low tolerance of distressing feelings. Previously studied in the context of treatment for substance abuse disorders (Daughters et al. 2005) , panic disorder (Schmidt et al. 2011) , and borderline personality disorder (Bornovalova et al. 2008) , among others, distress tolerance's role in dental phobia is unknown. Because most patients report experiencing some pain or discomfort during dental care (Vassend 1993) , and many patients experience anxiety and fear (McNeil and Randall 2014) , tolerance of these distressing experiences may be important to understanding the theoretical and practical aspects of dental care avoidance and dental phobia. Distress tolerance, therefore, shows promise as a key variable to be addressed in improving the theoretical and practical understanding of dental care-related fear and anxiety (albeit less precise, described subsequently as "dental fear" for simplicity).
Despite major technological advances in oral health care, dental phobia and other, less severe characterizations of dental fear remain significant barriers to proper dental care globally (Edmunds and Buchanan 2012; McNeil and Randall 2014) . Dental phobia is characterized by excessive fear in the anticipation or presence of dental care-related stimuli, extreme anxiety when presented with dental care-related stimuli, avoidance of dental care-related stimuli, and interference with an individual's daily functioning (American Psychiatric Association 2013). Individual and public health consequences of avoiding dental care are translational in nature and include oral disease, as well as systemic issues such as cardiovascular disease and respiratory infection (Deshpande et al. 1998 (Deshpande et al. -1999 Mojon 2002) . As such, and given that patients with dental phobia present with very high levels of dental fear, an improved understanding of the etiologies and maintenance of dental fear is imperative.
The etiology of dental fear has been explained using classical conditioning theory, operant conditioning, social learning, genetics, and cognitive vulnerability (Mowrer 1939; Melamed and Williamson 1991; Armfield et al. 2008; Ray et al. 2010; McNeil and Randall 2014) . It is possible that low distress tolerance, or inability to tolerate negative internal states, also plays a role in the etiology or maintenance of dental fear. Depression is known to co-occur and may be synergistic with both dental fear (McNeil and Randall, 2014) and intolerance of distress (Clen et al. 2011) .
Individuals with lower distress tolerance may avoid or make great efforts to change situations that cause distressing emotions or states (Simons and Gaher 2005) , such as anxiety, fear, pain, or depression. Pain tolerance and distress tolerance are separate but likely related constructs (Bernstein et al. 2009 ). Lower distress tolerance may be related to greater fear of pain and/or anxiety sensitivity, both of which play a role in dental fear (McNeil and Berryman 1989; Locker et al. 1999) . Pain may be particularly noxious for individuals lower in distress tolerance, and thus fears about pain may be higher in this group. Therefore, individuals with lower distress tolerance may be particularly likely to avoid feeling fear about pain by not seeking dental care, which is part of a vicious cycle resulting in dental phobia (McNeil and Randall 2014) .
Parallel to fear of pain is anxiety sensitivity, which can be defined as the "fear of arousal-related sensations," and comprises cognitive, social, and physical components (i.e., fear of losing control, fear that others might observe anxiety symptoms, and fear of physical sensations; Taylor et al. 2007; Wheaton et al. 2012 ). Similar to the conceptualization of fear of pain and distress tolerance, it is possible that individuals with lower distress tolerance may be particularly sensitive to feelings of anxiety and fear and find these feelings extremely aversive. Because of this increased sensitivity, individuals with lower distress tolerance may avoid situations (e.g., dental ones) in which they are likely to experience these aversive symptoms.
The objective of the present study was to enhance understanding of specific emotional mechanisms of dental phobia by determining whether distress tolerance predicted selfreported dental fear and comparing selfreported levels of distress tolerance between adults with dental phobia and those in a healthy comparison group. It was hypothesized that a) distress tolerance would significantly predict dental fear and anxiety, b) participants with dental phobia would have lower levels of distress tolerance (and all its components) in comparison to participants in a healthy comparison group, and c) distress tolerance would be negatively correlated with measures of fear of pain, anxiety sensitivity, and depression.
Methods

Experimental Design
This study used a 2-group, betweensubjects, cross-sectional design. Methods employed in this study are consistent with Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines for cross-sectional studies.
For the purposes of reducing bias, participants with dental phobia were matched with healthy comparison participants on the bases of age (i.e., within 5 y), sex, and income.
Participants
A sample of 52 community-dwelling participants were recruited for the current study between August 2013 and October 2014. Participants in the dental phobia group (n = 31) were involved in a larger dental phobia treatment study, which required for eligibility at least 2 y of avoidance of dental care. As expected, the dental fear scores for participants in the dental phobia sample were high and relatively narrow in range. In the general population, however, dental fear exists on a wide continuum and is positively skewed (see McNeil and Randall 2014) . Thus, to capture variation in dental fear so as to better elucidate the emotional mechanisms underlying dental phobia, 21 healthy control (i.e., without dental phobia) participants were recruited to serve as a comparison group specifically for the analyses presented here. Data were collected at 2 separate sites: West Virginia University (WVU) and Indiana University (IU). All participants were able to understand, speak, read, and write English. See the online Appendix for additional information on recruitment, exclusionary criteria, and participant payment. Data collection for this study was approved by institutional review boards at both WVU and IU. See Table  1 for participant characteristics and the Appendix for more detailed participant information.
Measures
Psychometric information about each self-report measure/interview is included in the Appendix.
Distress Tolerance Scale
The Distress Tolerance Scale (DTS; Simons and Gaher 2005) is a 15-item self-report measure designed to assess an individual's ability to experience and withstand negative emotional states. The DTS comprises 4 subscales, including perceived ability to tolerate emotional distress, self-report appraisal of distress, attention absorbed by distress, and behaviors to alleviate distress (Simons and Gaher 2005) .
Fear of Pain Questionnaire-III
The Fear of Pain Questionnaire-III (FPQ-III) is a 30-item self-report Anxiety Sensitivity Index-III
The Anxiety Sensitivity Index-III (ASI-III; Taylor et al. 2007 ) is an 18-item questionnaire that measures fear of anxiety-related sensations or arousal.
Dental Fear Survey
The Dental Fear Survey (DFS; Kleinknecht et al. 1973 ) is a 20-item questionnaire used to identify fearful stimuli and reactions associated with dentistry.
Beck Depression Inventory-II
The Beck Depression Inventory-II (BDI-II; Beck et al. 1996 ) is a 21-item self-report measure designed to assess the affective, cognitive, and physiological symptoms of depression.
Anxiety Disorders Interview Schedule-IV
The Anxiety Disorders Interview Schedule-IV (ADIS-IV; Brown et al. 2001 ) is a structured interview designed to assess and diagnose current episodes of anxiety disorders. The ADIS-IV also assesses for disorders that have high comorbidity with anxiety disorders, including mood disorders, substance abuse disorders, and somatoform disorders. This instrument allows for a standardized diagnosis of participants' dental phobia (American Psychiatric Association 2013), as well as any other relevant clinical syndromes.
Procedure
Potential participants contacted a designated local phone number or study email address in regard to advertisements. A research assistant screened and scheduled each participant for the study. When a participant arrived for the study, he or she was provided information verbally and given a written informed consent form that provided information on study procedures. Thereafter, the participant completed the self-report measures, as well as the ADIS-IV interview. Procedures for the larger study began 1 wk later.
Statistical Analyses
To determine whether distress tolerance predicted dental fear scores, a multiple linear regression was conducted with step 1 (age and sex), step 2 (FPQ-III total score, ASI-III total score, and BDI-II total score), and step 3 (DTS total score). Bivariate correlational analyses were conducted to determine the extent to which distress tolerance was related to self-reported fear of pain, anxiety sensitivity, dental fear, and depression.
Results
Distress Tolerance as a Predictor of Dental Fear Survey Scores
The first hypothesis was supported, as distress tolerance significantly predicted participants' self-reported level of dental fear, even after controlling for known contributors to dental fear, such as fear of pain and anxiety sensitivity. Both step 2 (FPQ-III, ASI-III, and BDI-II) and step 3 (DTS) of the regression model explained significant proportions of the variance in DFS scores (see Table 2 ). Distress tolerance, therefore, may be a distinct contributor to the etiology and maintenance of dental fear.
Differences in Distress Tolerance between Groups
In regard to the second hypothesis, distress tolerance differed between groups of participants with and without a diagnosis of dental phobia; participants with dental phobia had lower levels of distress tolerance in comparison to participants in the healthy comparison group on the total DTS score and all 4 DTS subscales. The effect size, calculated using eta squared, was .34. This difference in mean scores was "large," based on Cohen's (1988) guidelines. In addition, the dental phobia group reported significantly lower scores on all 4 subscales-Appraisal, Absorption, Regulation, and Tolerance (see Table 3 ). This difference was expected yet unique, as low distress tolerance has been shown to exist in other anxiety disorders (Timpano et al. 2009; Marshall-Berenz et al. 2010 ) but never before in specific phobias, let alone dental phobia.
Associations between Distress Tolerance and Other Constructs
The third hypothesis was that total DTS scores would be negatively correlated with scores on the ASI-III, FPQ-III, DFS, and BDI-II. All of these hypothesized correlations were confirmed with bivariate correlational analyses (see Table 4 ). Total DTS scores were found to be significantly negatively correlated with scores on the FPQ-III, ASI-III, DFS, and BDI-II, such that lower distress tolerance was associated with higher fear of pain, higher anxiety sensitivity, higher dental fear, and higher depressive symptomatology.
Discussion
Distress tolerance uniquely predicted dental fear, separate from anxiety sensitivity and fear of pain. Given this finding, distress tolerance plays a unique role in dental fear, such that low levels of distress tolerance may compound or exacerbate fear of pain and anxiety sensitivity, thus making experiences with dental care particularly aversive. This is perhaps the most critical conclusion and deepens our conceptualization and understanding of dental fear. Simons and Gaher's (2005) distress tolerance theory explains that individuals with low distress tolerance a) appraise their feelings of distress as unacceptable, b) become absorbed in their feelings of distress, c) have a strong desire to regulate feelings of distress by escaping negative emotions, and d) have a difficult time tolerating negative emotions in general. These components of distress tolerance-appraisal, absorption, 
Distress Tolerance as a Mechanism of Dental Fear
regulation, and tolerance-can be applied to dental phobia. When dental patients with lower distress tolerance associate dental visits with negative emotions (e.g., fear of pain, disgust, helplessness), they may appraise these feelings as being unacceptable and difficult or impossible with which to cope (appraisal). Dental patients with low distress tolerance can become preoccupied about their feelings of fear of pain and anxiety (absorption) and desire to regulate their negative emotions via avoidance or engaging in safety behaviors, such as self-medication (regulation). Dental patients with low distress tolerance in general may struggle to tolerate negative emotions associated with dental care (tolerance). Participants' scores on the DTS had a strong negative correlation with their scores on the FPQ-III. Given that fear is distressing to most people, it is not surprising that individuals with lower distress tolerance reported more fear of pain; painful stimuli may be particularly noxious to individuals with low distress tolerance. Participants' scores on the DTS were negatively correlated with their scores on the BDI-II, such that lower distress tolerance was associated with higher levels of depression. Clen et al. (2011) suggested that distress tolerance is implicated in 3 crucial components of depression: rumination, emotional suppression, and behavioral avoidance. Individuals with lower distress tolerance perceive unhappy emotions as "bad" or "negative," and their attempts at trying to remedy the negative emotions result in depressive rumination; individuals with lower distress tolerance also view themselves as being unable to cope with negative emotions, so they suppress them (resulting in muted affect), and avoid activities that they perceive could cause negative feelings (resulting in behavioral avoidance).
Distress tolerance may play a role in dental phobia that is exclusive to stimuli involved in dentistry, particularly painful ones. In most anxiety disorders, exposure to feared stimuli can cause a great deal of emotional distress and exhaustion but rarely causes direct physical pain (e.g., a person with social phobia giving a speech in front of a class, or an individual with obsessivecompulsive disorder abstaining from engaging in a particular compulsion may be distressing and difficult but will unlikely result in physical pain, discomfort, or tissue damage). When someone with dental phobia confronts feared stimuli (i.e., visiting the dentist), there is a realistic possibility of experiencing physical pain and discomfort (Vassend 1993) .
Application of Findings to Dental Practice
These results suggest that the inclusion of a measure of distress tolerance in the assessment of dental phobia could enhance case conceptualization and treatment planning. In addition, some patients may benefit from brief distress tolerance skill building (see Linehan 1993) as an adjunct to exposure and other therapies for dental phobia. Implementation of cognitive-behavioral therapy, however, likely is outside the scope of competence of oral health professionals. Still, these results can be applied to dentistry practice. Oral health professionals should consider behavioral and pharmacotherapeutic interventions to help those who may be less able to tolerate the distress of fear-evoking and painful situations in dental care. In addition, oral health professionals should be aware of the high rates of comorbidity with other psychological disorders and how these other disorders may exacerbate or even complicate the "vicious cycle" of dental fear (Armfield et al. 2007) .
Prior research suggests that, for many people, ability to tolerate physical pain/ discomfort is distinct from the ability to tolerate emotional distress (Bernstein et al. 2009; Schmidt et al. 2011) . Given the strong bivariate correlation between distress tolerance and fear of pain in the present sample, it is likely that for individuals with dental phobia, distress tolerance and pain tolerance may be theoretically linked. Similar to how increased anxiety sensitivity can affect expectations of pain and reports of pain experience (Klages et al. 2006) , it is possible that lowered distress tolerance leads an individual to have difficulty tolerating various negative emotions associated with dental care (e.g., disgust, sadness, helplessness, fear) and in turn affects pain sensitivity (i.e., those with lower distress tolerance report experiencing more pain).
Given high levels of dental fear worldwide and the common experience of pain during dental care, distress tolerance is a crucial construct to oral health care, particularly as it relates to individuals with dental phobia. Distress tolerance plays a unique role in dental fear and may exacerbate fears of pain and anxiety sensitivity. As a construct, distress tolerance may deepen our understanding of dental phobia and even the reactions of dental patients generally.
Future Directions for Research
Future work should elucidate possible distinctions between distress tolerance and pain tolerance, as well as other constructs. A better understanding of these constructs could aid in treatment development. For example, if it is found that distress tolerance and pain tolerance are separate but related constructs, then targeting distress tolerance could make uncomfortable dental procedures more tolerable for patients who struggle to cope with negative emotions. Any future work in the area of distress tolerance would benefit from both self-report and behavioral measures. The inclusion of behavioral measures is of particular importance in the case of comparing distress tolerance and pain tolerance, as pain tolerance typically is measured using a behavioral pain task (e.g., algometer; Rainwater and McNeil 1991).
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